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ARTICLES
HIV transmission. 4 Such methods include vaginal microbicides and female condoms. Although women can initiate female condom use, consistent use of the product requires the involvement and consent of the male partner. Conversely, a woman is in complete control of vaginal microbicide use. Vaginal microbicides are compounds that are formulated as gels, suppositories, foams, tablets, sponges or creams and can prevent infection in a variety of ways. To date, products under development act by killing the pathogen, preventing attachment of the pathogen to the vaginal mucosa or preventing replication of the pathogen once it has entered the host cell.
A key concept in the development of a vaginal microbicide or any new product for human use is the assessment of the product's acceptability. Acceptability is determined not only by product characteristics, but also by the way in which the product is provided to the potential user, by whether the potential user fully understands the product's benefits, by ease of use, by potential harmful effects and by whether it requires dual method use (that is, use of a microbicide in combination with another barrier method). 5 The acceptability of actual and hypothetical vaginal microbicides among men and women has been established among a wide variety of populations. 6 Acceptability studies involving the use of vaginal products have been incorporated in microbicide Phase I trials,* thus providing key information on acceptable vol-A s the HIV epidemic enters its third decade, women bear the burden of infection. Globally, as of the end of 1999, the Joint United Nations Programme on HIV/AIDS (UNAIDS) estimated that 15.7 million women were infected with HIV. 1 In Sub-Saharan Africa, where heterosexual HIV transmission is the predominant mode of infection, the numbers of women infected are startling, with women's peak infection rates occur-
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By Gita Ramjee, Eleanor Gouws, Amy Andrews, Landon Myer and Amy E. Weber ring at earlier ages than those of men. It is further estimated that there are 12 women infected for every 10 men. 2 The escalation of HIV infection among women is largely because women's position in society is inferior to men's and they often are unable to make informed choices about their sexual health. In a large number of developing countries, women are unable to negotiate the use of condoms during sexual encounters.
3 Although condoms are highly effective for the prevention of HIV transmission, their effectiveness demands consistent and proper use, which requires partner negotiation and participation.
UNAIDS has made an urgent call for the development of female-controlled methods of protection against male-to-female *A Phase I trial is an in-depth study in which a small number of volunteers are used to test dosage, effect, duration of effect and side effects of a drug or device. A Phase II trial uses a larger number of volunteers to test the efficacy of the dose selected as the result of the Phase I trial. In a Phase III trial, there are hundreds or more volunteers in several sites to test the safety and effectiveness of the drug or device.
recruited from the general population in Cape Town (in the province of Western Cape) and Durban; and 50 male university students were recruited from Pretoria (in the province of Gauteng). We chose the three different settings to ascertain whether sexual preferences varied among different groups of South Africans. Trained field workers approached the men to participate in the study and conducted interviews with them that day. The University of Natal Ethics Board approved the study.
Prior to being interviewed, men received a brief demonstration of a vaginal gel. Because we were participating in a Phase III trial of the vaginal microbicide Col 1492 (Advantage 24), we used that product for demonstration.
The product is a white bioadhesive gel packaged in a disposable applicator. Each applicator contained 1.5 ml of the gel. The consistency and amount of the gel likely to be inserted into a woman's vagina were demonstrated by squeezing the gel out of the applicator. Men who wanted to feel the texture of the gel were allowed to do so. Previous experience with sex workers suggested that men who visited them had a preference for dry sex,* hence the importance of demonstrating the volume of the product to be inserted into the vagina. 14 We hypothesized that the volume of the product may affect its acceptability.
The interview took 20 minutes to complete and included questions on men's demographic characteristics, sexual activities, condom use, knowledge of HIV and STDs, willingness to support the female partner's use of vaginal microbicides and perceived acceptance of the product. † The men also were asked whether they had casual or steady partners. Casual partners were defined as women who did not have an ongoing relationship with the men. Steady partners were defined as partners with whom the men may have an ongoing stable or monogamous relationship.
The interview questions were translatumes and doses, delivery mechanisms, formulation preferences and aesthetic appeal. 7 Hypothetical studies have provided further insight into varied cultural and sexual behavior practices around the globe. 8 In South Africa, vaginal microbicide acceptability studies have been conducted among sex workers. 9 In one of these studies, women suggested that they needed to inform their steady male partners (a partner who does not pay for sex) of the product they were using. 10 These findings are in keeping with another study suggesting that men's inability to control their female partner's disease prevention method choices may influence women's use of the method.
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Although data on HIV prevalence in the general population in South Africa are limited, prevalence data collected nationally from women attending public antenatal clinics in 2000 showed that 25% of the women were infected with HIV. Provincial HIV prevalence data in 2000 suggested that Kwazulu Natal had the highest prevalence at 36%, followed by Mpumalanga at 30%. The province of Gauteng had a prevalence of 29% and Western Cape had a prevalence of 9%. 12 Additional data from a study conducted in 1999 on the prevalence of HIV among a large South African working population indicate that 23%, 5% and 1% of the working population in Kwazulu Natal, Gauteng and Western Cape, respectively, tested positive for HIV. 13 The study also found that 14% of black workers, 4% of Indian workers, 2% of white workers and 2% of workers of other ethnic groups were infected with HIV.
The explosive nature of the South African AIDS epidemic and the dire need for HIV prevention methods controlled by women were the impetus for our research. As several microbicide trials are going on in South Africa and elsewhere, it is imperative to determine South African men's perceptions of and preferences for a potential female-controlled HIV prevention method, such as a vaginal microbicide. The specific aims of this article are to assess the acceptability of a vaginal microbicide to men, and the degree to which men might prefer microbicide use to condom use.
Methods

Sample and Questionnaire
We recruited 243 men from three different populations in three South African cities. From June to August 1999, 95 men were recruited from sexually transmitted disease (STD) clinics in Durban (in the province of Kwazulu Natal); 98 men were ed into the preferred language of the participants. In Durban, both English and Zulu versions were used. In Cape Town, only the English version was used, and in Pretoria, the questionnaire was translated into Sesotho, the local language of preference. All of the questionnaires were back-translated for accuracy prior to administration. men from STD clinics, 15% from the general population and 15% of students were married with no casual partners. Twenty-one percent of men from STD clinics and 8% of men from the general population were married but also reported having casual sexual partners outside their marriage. Twenty-one percent, 27% and 17% of men from STD clinics, the general population and universities, respectively, were single and had a steady girlfriend, while 34%, 32% and 52% of men, respectively, were single and had a casual partner. Only 4%, 18% and 15% reported being single and in no current relationship.
Knowledge of HIV and HIV Risks
Twenty-eight percent of the men from STD clinics had engaged in anal sex with their female partners, compared with 4% of men from the general population and 11% of students (p=.001) (data not shown).
With respect to knowledge of the HIV risk associated with anal sex, 41% were aware of the risk-77% of students, but only 41% of men from STD clinics and 54% of men from the general population (p=.001).
Results from questions related to HIV knowledge and attitudes revealed that 88% of students and 85% of men from the general population, compared with 50% of men from STD clinics, thought that the HIV epidemic in South Africa was very serious (p=.001). Eight percent of men from STD clinics reported that the HIV epidemic in South Africa was not a problem and 22% said it was not of serious concern. By contrast, 14% of men in the general population and 10% of students said it was not a serious problem.
Condom Use
Sixty-two percent of the men (55% of those from STD clinics, 67% of men from the general population and 66% of students) were aware that using a condom could prevent HIV infection (p=.252) (data not shown). However, 58% disliked using condoms. Compared with men from STD clinics (45%), men from the general population (69%) and students (65%) were significantly more likely to report a dis-
Statistical Analysis
Descriptive statistics were calculated for each of the three groups. Where percentages were calculated, groups were compared using a chi-square test. Demographic parameters were cross-tabulated with questions relating to the acceptability of the product, and the significance of these associations was assessed using chisquare tests.
Results
Demographic Characteristics
The mean ages of men attending STD clinics, of men in the general population and of university students were 30 (standard deviation, 8.8), 28 (standard deviation, 7.6) and 23 (standard deviation, 3.6) years, respectively. Nineteen percent of men from STD clinics and 5% of men from the general population had completed a primary education only (Table 1 , page 165). Nineteen percent of men from STD clinics and 33% of the general population had a university education. Only 39% of clinic patients and 36% of men from the general population were employed full-time. The majority of the men (72%) from the three sites were black, 7% were white, 3% were Indian and 17% were of other ethnic groups (not shown). Marital status and type of partner differed significantly between the three groups (p=.001): Twenty percent of like for condoms (p=.003). Only 7% of men from the general population reported having used a condom the last time they had sex with their wives.* Fifty-three percent and 41% of the men from STD clinics and the general population, respectively, reported using condoms during the last sexual encounter with their steady partner. † There were no statistically significant differences in the proportion of men who reported condom use during the last sexual encounter with their casual partner (48%, 52% and 51% among men from STD clinics, general population and university students, respectively). Reasons given for lack of condom use included "don't like them" (STD clinic attendees, 23%; general population, 28%; students, 21%) and "loss of trust" from their partner (STD clinic attendees, 40%; general population, 36%; students, 5%). Twenty-eight percent of men from STD clinics, 34% of men from the general population and 68% of students cited condoms as being unnatural and uncomfortable.
With respect to who should take responsibility for condom use, 52% of the men from STD clinics, compared with 41% from the general population and 29% of students, indicated that it was the man's responsibility to initiate condom use (p=.001). Conversely, 54% of the students, compared with 50% of men from the general population and 17% of men from STD clinics, suggested that condom negotiation should be the responsibility of both sexual partners.
Acceptability of Microbicides
Almost two-thirds of students and onethird of men in both STD clinics and the general population were aware that vaginal microbicides are being developed (p=.002) ( Table 2 ). More than four-fifths of the men in all groups reported wanting their partner to use some form of protection against STDs, and 88-95% of all men believed that women have a right to protect themselves from infection with HIV and other STDs. The large majority of the men in each group (77-87%) would like their partners to use a vaginal microbicide if one became available. There were no statistically significant differences between the groups with respect to their responses to these three questions.
At least 80% of the men reported that they would like to be informed of their partner's choice to use a vaginal microbicide. There were no statistically significant differences in the group's responses to this question. In addition, most of the men indicated that they would like to participate 166 International Family Planning Perspectives Compared with men older than 30, men employed full-time and married men, respectively, significantly more young men (p=.001), students, unemployed men and men employed parttime (p=.008), and single men (p=.
Acceptability of Microbicides among South African Men
The majority of men said they would like to be involved in the decision to use a microbicide. Significantly more young men than men who were older than 35 (p=.009) and significantly more single men with a regular partner than men in other types of relationships (p=.020) were willing to pay for a microbicide if one became available. Most of the men responded that they would not like it if the microbicide lubricated the vagina extensively. Men's responses on any of these issues did not vary significantly according to ethnic group.
Regarding their preference for a vaginal product, condoms or use of both methods, men said they would prefer a vaginal microbicide to condoms (Table 5 , page 169). Significantly more men in their early 30s than those in younger or older age groups (p=.007) and significantly more married or single men with casual partners (p=.001) than men in other relationships said they preferred a microbicide to condoms. While some black men reported a preference for condoms only, no white or Indian men said they preferred condom use to microbicide use. More than two-thirds of white, black and Indian men reported a preference for a vaginal product to either condoms only or dual method use.
Discussion
Our descriptive study of a cross-section of South African men provides substantial insight into their perceptions and whether they are likely to accept female-controlled in the decision to use a mirobicide and were willing to pay for such a product. Significantly more university students (75%) reported that they would be willing to pay for such a product than were men in the STD group (54%) or the general population (69%) (p=.019).
Preferences
In general, men in all three groups appeared to prefer a vaginal microbicide to a condom (82% vs. 18%, p=.001). There were no significant differences between the groups with respect to protection preference in light of the availability of a vaginal microbicide (p=.062) ( Table 3) . Nearly all (95%) of the men from STD clinics and the majority of men in the general population (61%) and of students (84%) reported that they would like a product that prevents STD infection only (p=.001), rather than one that only acts as a contraceptive.
Regarding the timing of their partner's insertion of a microbicide-just before intercourse, several hours before intercourse, after washing or anytime-significantly more men from STD clinics (30%) said they would prefer their partner to use the product just before having sex than did men from the general population (16%) or students (22%) (p=.001) ( Table 3) . Conversely, 55% of students reported that they did not have a preference for when their partner used the product, compared with 19% and 36% of men from STD clinics and the general population, respectively. Men in the general population (56%) were significantly more likely than men from either STD clinics (44%) or university students (34%) to report preferring that foreplay not be interrupted (p=.030).
Approximately two-thirds of men said that they would not like a vaginal product to increase lubrication in their partner's vagina. There were no statistically significant differences in the three groups' responses to this question.
Men's Characteristics and Acceptability
According to our bivariate analysis, young men were significantly more likely than men older than 35 (p=.001), single men were more likely than married men (p=.001) and students and unemployed men were more likely than employed men (p=.02) to say that they would like their sexual partner to protect herself from STDs (Table 4 , page 168). Although most men said that women have a right to protect themselves if negotiating condom use is not possible, men with a higher education were significantly more likely to say this than those with less education (p=.033).
HIV and STD prophylactics such as vaginal microbicides. Some of the limitations of the study are that acceptability is assessed on hypothetical use of a hypothetical product and that actual acceptability after men use such a product may differ. Further, we did not assess men's willingness to participate in clinical trials that may lead to the availability of an effective product or ask questions about men's concerns regarding product safety.
Given the extent of the HIV epidemic in South Africa, it is encouraging to note that a large proportion of men from all groups were aware of the heterosexual risk of HIV transmission. Despite this knowledge, a small but notable proportion of men recruited from STD clinics (29%) reported that the HIV epidemic in South Africa was not of serious concern. These findings are disturbing, as men attending STD clinics are those most likely to engage in unsafe sex. Furthermore, only two-thirds of men were aware that condoms could be used to prevent HIV infection, and less than half of the men liked using condoms. Our findings on condom use are consistent with studies conducted on hypothetical acceptability of products in Uganda and Zimbabwe. 15 These studies found that although male condoms were available, men said their use decreased sexual pleasure and implied distrust of their partner. male and female sexual partners, highlighting the evolving social norms and value systems among young people in South Africa. Our findings suggest that should microbicides become available, men would be willing to use them as their primary method of protection from HIV and other STDs. Men also recognized a woman's right to protect herself from STDs. These findings are heartening, as ultimately acceptability of a microbicide will depend on both partners. However, similar to studies conducted in other countries, including Uganda and Zimbabwe, 16 our findings suggest that men may not be completely happy with women's autonomy in choosing a microbicide. We found that as a whole, men indicated a need to be involved in the decision to use a microbicide. These ambiguities reflect some of the entrenched cultural attitudes prevalent in many developing countries. On the other hand, these findings also are indicative of a society in the midst of great change, and one in which social norms, including family structures and the roles of Noninterference with sexual pleasure appears to be the key to the success of an HIV prevention technique.
Another of our findings that is of serious concern is that heterosexual anal sex practice appears to be prevalent among men. More than a quarter of the men from STD clinics engaged in anal sex, but only two in five of them were aware of the high risk associated with anal sex. In South Africa, there are no prevention messages directed at the risk of anal sex, and urgent measures need to be taken by HIV prevention organizations to recognize the high prevalence of anal sex practice. There is an immediate need for HIV prevention messages that include anal sex as a risk factor for HIV. Furthermore, the high prevalence of anal sex has implications for the development of microbicides. Our findings indicate a pressing need to develop microbicides that can be used for both vaginal and rectal application.
When compared with other men, more young men with a tertiary education reported that the responsibility of condom negotiations should rest with both the men and women, are evolving. In contrast to our findings, men in the West do not have difficulties with women making their own decisions regarding microbicide use. 17 These differences underscore the continued functioning of a patriarchal society in South Africa.
Several potential microbicides currently are being investigated for safety and effectiveness in human trials. 18 Product characteristics, such as contraceptive or noncontraceptive properties, lubrication, timing of insertion of a microbicide in the vagina, mode of delivery, product formulation (for example, gel or suppository) and whether use requires interference of sexual foreplay, will play a pivotal role in microbicide acceptability among potential users.
Consistent with previous research, men in our study reported greater need for a noncontraceptive microbicide than for a contraceptive vaginal product; this is to be expected, as fertility is highly regarded in many African countries. 19 Manufacturers of microbicides must be cognizant of the need for both contraceptive 168 International Family Planning Perspectives Significantly more men attending STD clinics preferred their partners to use the product prior to initiation of sex than did other men. The plausible explanation for this may be related to the fact that 32% of men in this group had extramarital sex and would like the casual partner to use the product in his presence prior to engaging in a sexual act. Conversely, men in the other groups had no specific preferences with relation to when the product should be applied.
Acceptability of Microbicides among South African Men
Our findings suggest that young men with higher education may be a potential initial target population for microbicide introduction. They also suggest that a greater emphasis on education and advocacy of microbicide use among older men, who may be entrenched in cultural norms prevalent in the society and may also have difficulty in accepting new concepts.
Unfortunately, because of the limitation of the sampling procedure, we were not able to identify any significant differences between various ethnic groups. However, the differences in the response to women's autonomy are highlighted in the three ethnic groups. Compared with Indian and black men, white men were less likely to feel the need to be involved in a woman's decision to use a microbicide. These findings, like those of other research, highlight the differences in cultural norms within societies.
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The urgent need for vaginal microbicides is evident from the responses received from this cross-section of South African men. Condoms, although an effective barrier to HIV and other STDs, are not acceptable to many men because men perceive them as interfering with sexual pleasure. Clandestine use of the product may not be possible in some African settings, where men need to be involved in the decisionmaking process. It may be useful to involve men in clinical trials currently underway to test potential microbicides, not and noncontraceptive microbicides in various settings worldwide.
The amount of lubrication provided by the product will play an important role in its acceptance in South Africa and other countries where the practice of dry sex is prevalent. A randomized, controlled, double-blind acceptability study of Advantage 24, conducted among 20 sex workers in the Kwazulu Natal region of South Africa, found that the product was acceptable to women and did not compromise the traditional practice of dry sex. Preference for dry sex was high; women inserted herbs and patent medication to create a dry and tight vagina for their clients. 20 The preference for dry sex does not appear to be restricted to clients of sex workers, however. Our findings suggest that South African men in general may prefer little lubrication, indicating that the delivery volume of the product may be very important. Similar findings regarding a dislike for leaking and messiness of the product have been reported in Zimbabwe. 21 only to ascertain safety of the product on the male genitalia, but also to determine both short-term and long-term acceptability of the product. This is most critical in dose escalation studies, as researchers try to identify amounts of the product that provide the necessary protection with minimal disruption of the sexual act. Efficacy of the product will depend on both consistent and correct use, a key component of which is acceptability of the product among the potential users. 
